SUMMARY Recent evidence has implicated adenovirus 12 in the aetiology of coeliac disease so that persistent infection by this virus must be considered. We have undertaken a search for adenovirus DNA in duodenal biopsy samples from a total of 26 coeliac and non-coeliac patients. We could find no evidence of persistent virus DNA by Southern blot techniques even under conditions which approach a sensitivity of one copy of virus genome per cell, and use either adenovirus 12 or 41 DNA.
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Coeliac disease is characterised by the inability of the gut to process wheat proteins correctly. In particular, the gliadin fraction of the wheat protein gluten activates an immune response which leads to damage of the small intestinal mucosa and malabsorption of the products of digestion. ' The aetiology of coeliac disease remains unclear, but attention has recently focused on a possible role for adenoviruses, which cause common, often symptomless, infections of the gut. In a recent examination of The gel was first soaked in 1.5 M NaCI, 0(5 M NaOH for one hour to denature the nucleic acid, and then neutralised in 1 M Tris-HCI (pH 8.0), 1-5 M NaCl for a further hour. Transfer to a filter was performed in 20x SSC transfer buffer (3 M NaCI, 0.3 M sodium citrate) using a Hybaid vacuum blotting apparatus. The filters were baked at 80WC for two hours and stored dry at 4°C before hybridisation.
PREPARAIION OF RADIOI ABELLED DNA PROBES
Two types of adenovirus DNA were used. Adenovirus 12 was grown in KB cells, kindly provided by Dr V Mautner, Institute of Virology, University of Glasgow. Infected cells were harvested when the cytopathic effect was extensive and virus DNA was prepared from them by the method of Brown, Petric, and Middleton."' The resultant DNA was digested with EcoRl and separated on a 12% agarose gel as described above. Under these conditions band C, which corresponds to the left hand end of the genome and contains those sequences expected to be conserved in persistent infection, was clearly separated. This segment of the genome contains all of the Ela region, and most of the Elb gene.' The area of the gel containing this band was excised, and the DNA electroeluted into a dialysis sac for recovery by phenol extraction and ethanol precipitation.
A second adenovirus was also used. Adenovirus 41 is the most commonly identified enteric adenovirus in the Newcastle area,5 and has recently been cloned in our laboratory (manuscript in preparation). The left hand end of the genome from this virus also contains the early region genes and a 2 6 kb EcoRl restriction fragment is known to be derived from this area. This fragment has been cloned into the Pst-l site of the vector pBR322, from which it can be recovered in pure form by Pst-1 digestion and electroelution in a similar manner to that described above. Purified DNA fragments from both viruses (10 ng) were radiolabelled using high specific activity`5P-dCTP 3000 Ci/mmol (Amersham International plc) in the random hexanucleotide priming method of Feinberg and Vogelstein.'`The specific activities of probes prepared in this way were in excess of 2x 10' cpm/tg. The filters to which the DNA fragments had been transferred were hybridised under standard conditions.'4 Any excess capacity for binding DNA was blocked by prehybridising the filter at 65°C in 6x SSC containing 0-5% SDS, 100 Fg/ml denatured calf thymus DNA and 5 x Denhardt's solution (0. 1% each Ficoll, polyvinylpyrollidone, bovine serum albumin). Hybridisation proper was performed for 18 hours at 65°C in the same buffer adjusted to 0 1 M with EDTA and 10P cpm/ml probe DNA. After hybridisation filters were washed three times for one hour each at room temperature using 2 x SSC, 0' 1% SDS, and two times for one hour each using 0.1 x SSC, 0 1% SDS at 65°C. The washed filters were sandwiched wet between two sheets of cling film and exposed to Fuji x-ray film at -70°C using intensifier screens for periods of up to two weeks.
Results
Twenty six samples of duodenal DNA were examined under code. One quarter of each sample was used for each analysis. Figure 1 shows the appearance of a typical ethidium bromide stained gel under ultraviolet light. All samples gave rise to a smear of DNA in which few specific bands could be resolved. This pattern is expected after the digestion of high molecular weight DNA from the eukaryotic genome. Virus DNA digested under the same conditions produced a clear pattern characteristic of adenovirus 12. Five DNA bands termed A-E were clearly visible and are indicated in the figure. The remaining fragment (F) was too faint to be photographed. Figures 2 and 3 .E | results obtained when these filters were probed with labelled DNA as described.
The adenovirus 12 DNA hybridised to two bands in the digested adenovirus DNA control. These bands corresponded to fragments A and C which are known to derive from the termini of the virus DNA.'' Adenovirus is known to possess repeated sequences at the genome termini'''5 and this finding was also expected. Figure 2 is the result of prolonged exposure of the x-ray film at -700C. At this time a low level of hydridisation was also detected to other virus DNA bands but no specific signal was generated from the duodenal samples. Some bands were apparent but were generally also present in the control. Furthermore, when the code was broken, there was no apparent correlation between the detection of a DNA band and the diagnosis of coeliac disease. Figure 3 presents the results of the same analysis performed using the adenovirus 41 The sensitivity of the test was investigated by probing serial dilutions of adenovirus 41 DNA fragment E made in calf thymus DNA and subjected to electrophoresis and transfer as described. Under these conditions the signal could no longer be detected at concentrations between 2 and 0-2 pg DNA.
Discussion
The significance of these findings is dependent upon the purity of the probe and the sensitivity of the test. In this case, both probes were electrophoretically pure, but the presence of even trace amounts of contaminating host DNA could cause problems when the DNA is labelled to such high specific activity. The adenovirus 12 DNA used here was isolated from cell cultures of human origin and consequently such problems are likely to be more significant. In contrast, the cloned adenovirus 41 was isolated from bacteria and therefore cannot be contaminated with any human DNA whatsoever. This is probably the reason for the differences between the results generated by the two analyses. The 
